The combination oftransposition ofthe great USA. obstruction. He suggested diverting left ventricular output to the aorta by occluding the proximal pulmonary artery and creating a conduit within the right ventricle which would carry blood ejected through the ventricular septal defect into the aorta. Right ventricular flow would be carried to the distal pulmonary trunk by means of an external aortic homograft conduit. This achieved complete bypass of left ventricular outflow tract obstruction and an anatomical as well as physiological correction ( Fig. la-c) .
The purpose of this paper is to review the complete series of patients who have undergone this type of operation for these three anomalies at The Hospital for Sick Children, Great Ormond Street, London.
Subjects
Between 1971 and 1978, 41 children underwent Rastelli's operation for transposition of the great arteries, ventricular septal defect, and left ventricular outflow tract obstruction (some of these children were subjects of previous reports" 12). There were 30 male and 11 female subjects in the group, ranging in age from 2 years 3 months to 14 years 10 months 20 (median 7 years 9 months). At the time of operation the children weighed from 12-5 kg to 50 kg (median 20 3 kg). All patients were cyanotic at the time of operation. Aortic oxygen saturations were 55 to 88 per cent (median 78%) and haemoglobin levels 11 4 to 24 8 g/100 ml (median 19 69 g/lOO ml).
Thirty-three patients had undergone previous palliative procedures (Table 1) . Some patients had one or more operations. One 25-year-old child underwent a Mustard operation with closure of ventricular septal defect and attempted relief of left ventricular outflow tract obstruction. Because of severe postoperative heart failure he required reoperation and a Rastelli procedure was successfully performed.
OPERATIVE TECHNIQUE
The principle of the technique described in Rastelli's original paper has been followed. After a median sternotomy, any functioning shunts, the ductus arteriosus (if patent), and proximal pulmonary arteries are dissected. The Visualisation of the papillary muscles and chordae of the tricuspid valve helps to select the optimal ventriculotomy site. The ventriculotomy is an oblique or vertical incision directed towards the main pulmonary artery. Care must be taken to avoid damage to major branches of the coronary arteries. In the first patients in this series, Rastelli's Fig. 3 Left ventricular flow is diverted to the aorta through the ventricular septal defect using a large patch. Ao, aorta.
original description was followed, that is with a conduit lying to the right of the aorta. Since 1973 we have directed the ventriculotomy incision and the conduit to the left of the aorta whenever the main pulmonary artery is to the left of or behind the aorta. In this position, the conduit does not cross the midline, and compression by the sternum is avoided. We do not resect a button of myocardium, though very hypertrophied right ventricular musculature at the edge of the ventriculotomy is often resected.
The ventricular septal defect is again inspected via the ventriculotomy. If its diameter is smaller than the aortic valve annulus, it is enlarged by -_ incision or resection of the septum towards the lateral-superior aspect of the defect (Fig. 2) . If accessible, the leaflets of the pulmonary valve are oversewn through the ventricular septal defect, though this may also be done later via the pulmonary artery. A generous patch of Dacron velour is then fashioned to direct blood from the left ventricle through the ventricular septal defect into the aorta (Fig. 3) 
Early results
The postoperative course is summarised in Postoperative infectious complications have been a major problem in the series since they were associated with one early and three late deaths. We were unable to relate these infections to the type of extracardiac conduit used, or to a particular antibiotic regimen. They were most probably a consequence of the complexity of the surgical procedures involved, and the insertion of a large amount of prosthetic material.
All patients in our series were discharged in normal sinus rhythm; only one patient-a longterm survivor-had associated left anterior hemiblock. Three patients had transient postoperative arrhythmias. Two late deaths were sudden and unexplained and could have been related to undiagnosed arrhythmias.
The success of the Rastelli procedure depends upon careful selection of patients as well as on meticulous surgical techniques. The combination of improved techniques of angiocardiography and sector echocardiography should enable accurate preoperative diagnosis of most of the lesions associated with transposition, ventricular septal defect, and left ventricular outflow tract obstruction which are likely to cause problems during operation. Tilted oblique projections of left ventricular angiocardiograms37 38 allow easy recognition of the small infundibular defect immediately under both semilunar valves which may not be possible to enlarge without resecting tissue inferiorly and thereby placing the penetrating bundle at risk. Such projections also readily identify the apical trabecular muscular defect which is too far from the aortic valve to permit insertion of an intraventricular conduit. In our experience, it is not always easy to distinguish the inlet ventricular septal defect, which is a long way from the aortic valve, from the anterior trabecular defect which is more appropriately sited, though it has been claimed that this is not difficult.'9 Identification of a straddling tricuspid valve is possible by angiocardiography,40 but is much more easily achieved with sector scanning,4' which also permits recognition of malattachment of the tricuspid valve to the rim of the ventricular septal defect. Subaortic stenosis, when severe, is easily recognised by the resultant pressure gradient, but angiocardiography may show infundibular subaortic stenosis which, though causing no obstruction preoperatively, may contribute to left ventricular aortic gradients postoperatively, unless it is relieved. Mitral valve anomalies must be assiduously sought for by the combination of pressure measurements, angiocardiography, and echocardiography. If the anatomy is unfavourable, other options for repair must be considered. These include a Mustard or Senning procedure, ventricular septal defect closure and left ventricular to pulmonary artery conduit,4' 43 or the concept of biventricular conduits. 43 We thank Mr K Ross, Mr J Munroe, Mr D N Ross, and Mr M Yacoub for supplying us with the homograft valves, and Sister Siebert from the homograft department, Southampton Western Hospital.
